Cinara curvipes (Patch, 1912), a Nearctic aphid species first recorded in Europe at the turn of the millenium, has invaded almost one quarter of the continent during the past 15 years. This communication gives information about the first reports from Poland, summarises the species' conquest of Europe and gives forecasts and possible explanations for such a rapid expansion. An identification key to aphid species on Abies is provided to help monitor its further expansion, as well as for the benefit of forestry and phytosanitary services.
Introduction
About 200 aphid species of the genus Cinara (Lachnidae) are known worldwide: 21 of them infest Abies spp. (Blackman and Eastop 2015) , but only three species have so far been reported from Europe (Holman 2009 ).
Numerous reports have been recently published on harmful aphid species -both native (e.g. Hałaj and Osiadacz 2015 , Martin 2010 , Osiadacz and Hałaj 2014 , Vučetić et al. 2014 ) and alien (e.g. Coeur d'acier et al. 2010 , Hałaj et al. 2011 , Pérez Hidalgo and Mier Durante 2012 , Rakauskas et al. 2015 ) -expanding their distribution ranges in Europe. Cinara curvipes (Patch) -the bow-legged fir aphid -is one such alien species, originally from North America, where it is widespread (Maw et al. 2000; Voegtlin and Bridges 1988) . The first reports of C. curvipes in Europe date back to the late 1990s, and interestingly, relate almost simultaneously to three disjunct regions of the continent: the United Kingdom (Martin 2000) , Germany (Gottschalk 2001 , Scheurer 2001 and Serbia (Poljaković-Pajnik and Petrović-Obradović 2002) . Further reports, after a period without any, come from 2007-2009, when C. curvipes was still expanding its distribution in the United Kingdom (Baker 2009 ) and Germany (Scheurer 2009 ), but in the meantime it was found in Switzerland (Angst et al. 2007) , the Czech Republic (Olbrechtová 2007) , Slovakia (Nakládal et al. 2007 ) and Slovenia (Jurc et al. 2009 ). There were no further reports of a significant expansion of its range until 2013-2014, when it was found in Hungary (Bodor 2013) and Austria (Perny 2014) , and there is a recent report from Turkey (Görür et al. 2015) . In 2014 it was found in Poland for the first time (Gliwice, 11.04.2014; Zabrze, 26.04.2014) . The following year, as well as in further localities in Upper Silesia (Bytom, 16.05.2015; Ruda Śląska, 24.05.2015) , it was found in the Wielkopolska-Kujawy Lowland (Białe Błota near Bydgoszcz, 03.05.2014; Konin, 01.06.2015; Bukówiec Górny near Leszno, 09.05.2015; Poznań, 21.05.2015) (Fig. 1) . Aphid samples (wingless and winged morphs) were collected from colonies of several hundred individuals that were feeding on the lower trunk parts or older branches of Abies concolor (Fig. 2) and A. alba (Upper Silesia: Ruda Śląska, 24.05.2015) .
The information on the sightings of this species, although not 'hard evidence', may suggest an explanation for this aphid expansion, namely, that it is happening by natural dispersal rather than by trade in infested plants (although this possibility cannot be ruled out). Winged females (migrants) disperse not only through active flight; above all, given the significant distances between sightings, they appear to move passively with the aerial plankton. It is reasonable to assume that this could be the way in which the species has invaded Europe. It must be pointed that large scale dispersion happens occasionally. Irruptions sometimes occur, especially when warmer winters are favourable to the species' development. This aphid can undergo not only a complete life cycle with sexual morphs and overwintering eggs (holocyclic development), but also permanent parthenogenesis (anholocyclic development) with overwintering wingless adults and larvae. During mild winters the survival rate of these morphs increases significantly and in early spring very large colonies appear, in which the proportion of winged morphs can reach 30%, and later as much as 90% (Scheurer and Binazzi 2004) . The potential to infest new host plants in new areas is therefore very considerable. One can therefor speculate that local and global climate changes leading to warming (Spencer et al. 2015) , and boosting the activity of sucking insects (Rouault et al. 2006) , constitute one of the factors governing the expansion of the bow-legged fir aphid. Moreover, only a few predators that naturally control its abundance have been found (Olbrechtová 2007, Scheurer and Binazzi 2004) , and no parasitoids have been reported (Starý and Havelka 2008) . During this study larvae of Harmonia axyridis (Pallas) (a ladybird, also invasive) were for the first time found in these aphid colonies, but only at two sites, in small numbers, and not during the peak abundance of the aphid population (± 3 larvae / 200 aphids). As observed by others (Jurc et al. 2009 , Scheurer 2009 , Scheurer and Binazzi 2004 ants (Lasius niger L., Myrmica rubra L.) were present in some aphid colonies, but only at one quarter of the sites examined by us. C. curvipes is an oligophagous species which in its original area infests many coniferous trees (Abies balsamea, A. concolor, A. grandis, A. lasiocarpa, A. magnifica, A. religiosa, Picea engelmannii, P. glauca, Pinus contorta) . Most of these plants are grown in Europe as decorative trees and here, too, they were found to have been attacked by the bow-legged fir aphid. However, its first sighting was on the Mediterranean Cedrus atlantica (Martin 2000) , and later ones were on coniferous trees from Asia (Abies koreana, A. nordmanniana, A. veitchii, Cedrus deodara, C. libani) (Bodor 2013 , Gottschalk 2001 , Scheurer 2009 ). Interestingly, in Europe bow-legged fir aphids were found to be infesting American conifer species (Abies procera, Picea pungens, Pseudotsuga menziesii, Tsuga canadensis) that they have not been recorded from in North America. However, it should be noted that there are no European records from Pinus, and only one record of it occuring on North American Pinus (Voegtlin 1976, cited in Blackman and Eastop 2015) .
This constant increase in the number of host species confirms the expansive nature of this species. In addition, being an acclimatised alien species, it can pose a significant threat to native plants (Hałaj et al. 2011) . Earlier reports (Jurc et al. 2009 , Scheurer 2009 ) and our current observations confirm that native European coniferous trees (Abies alba and Picea omorika) are being attacked. Although at present the threat posed by this pestiferous aphid is deemed low (EPPO 2015) , it did lead to the death of the A. concolor trees it invaded in Serbia (Poljaković-Pajnik and Petrović-Obradović 2002). Our observations from this year (2015) suggest that the infestation by C. curvipes of one of the two A. alba that it colonised (about 15-year-old, 3.5 m tall trees, in a private garden in Ruda Śląska) caused its condition to deteriorate (signs of drying out). In addition, the enormous quantities of honeydew produced by the vast colonies of these aphids decrease the aesthetic value of the attacked plants (also because they then attract large numbers of wasps and ants), and the possible growth of mould can lead to economic losses (Furniss and Carolin 1978) , which is of importance to growers of ornamental conifers (Bodor 2013 , Perny 2014 . During its peak production time (in late summer and autumn), honeydew was collected by bees. This was not a frequent or widespread phenomenon in Poland, although it has been observed by other workers (Scheurer and Binazzi 2004) . For an unexplained reason (possibly related to chemical composition?), bees seem to prefer the honeydew of indigenous Lachnidae species.
C. curvipes has a high biological potential: holo-and anholocyclic development, oliogophagism leading to polyphagism, vast colonies with a large proportion of winged morphs and their dispersal with the aerial plankton, and a small number of natural enemies. Consequently, we expect the species' range to expand further and the number of host plant species to increase. Since this aphid species has been reported from European coniferous trees, natural fir forests need to be monitored for the presence of C. curvipes, especially in montane and submontane areas, which are especially vulnerable to change.
Fir trees, both native and introduced, are infested by several other aphid species besides Cinara spp. (Aphidoidea). A key is appended to facilitate their identification by entomologists and other interested parties (e.g. forest and phytosanitary services).
Key to aphids (Aphidoidea) feeding on Abies in Europe [Two species whose wingless generation morphs on the fir roots are nearly indistinguishable. In P. bumeliae (Schrank, 1801) the posterior pair of wax gland plates on head is better developed than the anterior pair, while in P. fraxini (Fabricius, 1777) the posterior pair of these plates is not better developed or is absent]. (Patch, 1912) 
